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Saltland in statistics the 1979 saltland survey. 
by C. J. Henschke. Research Officer, Division of Resource Management 
Department of Agriculture 
Most Western Australians have heard something of their State's growing 
saltland problem . . . a cause of serious concern, particularly to farmers in 
the affected areas and those researchers who are constantly seeking better 
ways to prevent the spread and regain lost productivity. 
Farmers and researchers alike have recognised for years the need to 
monitor as accurately as possible the extent and rate ofsaltland spread. So 
in co-operation with the Australian Bureau of Statistics, the Department of 
Agriculture, with support from the Farmers Union, instigated a 
'saltwatch'... a series of surveys based on farmers' own estimates. 
Farmers and other interested people will find the 1979 saltland survey 
results well worth studying. 
Table 1. Saltland and clearing data for Shires and farms from farmers' 
estimates in 1979 
Previous surveys 
As early as the 1920s farmers and 
the Department's soil research 
workers recognised that soil 
salinity developed following the 
clearing of native vegetation for 
agriculture. A 1929 report showed 
that farmers on 29 properties in the 
wheatbelt estimated that 3.1 per 
cent of the total area of their farms 
was salt affected. 
More recently, saltland surveys 
have been carried out in 1955, 1962 
and 1974 to gain farmers' estimates 
of the areas of their land, 
previously used for crops and 
pastures, and now affected by 
salt. 
Statistical division Shire 
Area of 
saltland 
km2 
Area of 
cleared land 
km1 
Saltland 
cleared land 
Average area 
of saltland 
per affected 
farm (ha) 
Perth 
Southwest 
South Agriculture 
Central Agriculture 
Armadale 
Cockburn 
Gosnells 
Kalamunda 
Kwinana 
Mundaring 
Rockingham 
Serpentine-Jarrahdale 
Swan 
Wanneroo 
Other 
Augusta-Margaret R 
Boddington 
Boyup Brook 
Bridgetown-G reenbushes.. 
Bunbury 
Busselton 
Capel 
Collie 
Dardanup 
Donnybrook-Balingup 
Harvey 
Mandurah 
Manjimup 
Murray 
Nannup 
Waroona 
Albany 
Broomehill 
Cranbrook 
Denmark 
Dumbleyung 
Gnowangerup 
Katanning 
Kent 
Koionup 
Lake Grace 
Plantagenet 
Tambellup 
Wagin 
West Arthur 
Woodanilling 
Beverley 
Brookton 
Bruce Rock 
Corrigin 
Cuballing 
Cunderdin 
0.57 
0.19 
0.10 
1.62 
0.73 
0.01 
2.52 
9.13 
1.66 
2.13 
2.13 
1.46 
0.69 
0.39 
4.12 
0.58 
3.39 
0.03 
0.12 
0.42 
17.23 
23.21 
0.10 
79.00 
24.70 
62.33 
45.38 
20.84 
116.86 
17.64 
39.12 
50.97 
31.52 
25.91 
136 
24 
25 
35 
23 
129 
91 
348 
509 
209 
10 
574 
510 
1561 
490 
18 
706 
323 
168 
250 
524 
654 
24 
761 
609 
212 
309 
1 919 
989 
1871 
273 
2 163 
6 598 
1373 
3 340 
2 389 
5 483 
2 485 
1208 
1616 
1 723 
860 
0.4 
<0.I 
<0.1 
<0.1 
<0.1 
0.1 
0.1 
0.5 
0.1 
<0.I 
<0.1 
<0.l 
0.5 
0.6 
0.3 
<0.1 
0.3 
0.7 
0.9 
0.3 
<0.1 
0.6 
<0.1 
<0.1 
0.6 
<0.1 
<0.l 
<0.1 
1.7 
1.2 
<0.1 
3.7 
0.4 
4.5 
1.4 
0.9 
2.1 
0.7 
3.2 
3.2 
1.8 
3.0 
14 
2 
10 
6 
1 
9 
10 
10 
8 
13 
19 
12 
14 
5 
23 
5 
26 
1 
6 
5 
35 
29 
10 
136 
31 
80 
81 
15 
110 
11 
62 
54 
26 
55 
29.34 
50.78 
50.66 
71.26 
9.92 
44.37 
1511 
1235 
2 445 
2 370 
850 
1709 
1.9 
4.1 
2.1 
3.0 
1.2 
2.6 
42 
61 
72 
93 
18 
53 
116 
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In 1955, the estimate was 73 504 ha 
(0.5 per cent of cleared land). In 
1962 it was 123 591 ha (0.68 per 
cent of cleared land), and by 1974, 
167 294 ha, representing 1.17 per 
cent of all cleared land. 
A further 378 000 ha was reported 
in the 1955 survey as being 
naturally saline, in the form of salt 
lakes, salt channels and samphire 
flats. 
The 1979 survey 
The Australian Bureau of Statistics 
prepares forms annually for 
statistical returns from farmers. In 
the 1979 return, at the Department 
of Agriculture's request, farmers 
were asked to supply: 
"The area of salt-affected land at 
March 31, 1979 which was 
previously used for crops and 
pasture". 
The Bureau asked an identically-
worded question in the 1974 survey. 
Similar details were sought in the 
1955 and 1962 surveys. 
Other sections of the return asked 
for the usual details of the total 
areas of land and cleared land on 
the property. 
All details of individual returns 
were as usual strictly confidential 
but the Bureau compiled the totals 
for Shires. 
These have been used in the 
preparation of this report. 
In contrast to earlier surveys, the 
1974 and 1979 surveys covered the 
whole State. The reply rate was 
virtually 100 per cent. The 1955 
and 1962 surveys excluded districts 
with little or no salt land. 
Results 
The following summaries show the 
extent of the salt problem in the 
agricultural divisions. The table 
summarises relevant information 
for all the southern statistical 
divisions. 
South West 
In this division 240 farmers 
reported salt-affected land on their 
farms, compared with 93 in the 
1974 survey. The worst-affected 
Statistical division 
Central Agric. 
Shire 
Dowerin 
Goomalling 
Kellerberrin 
Kondinin 
Koorda 
Kulin 
Merredin 
Mount Marshall . 
Mukinbudin 
Narembeen 
Narrogin 
Northam 
Nungarin 
Pingelly 
Quairading 
Tammin 
Toodyay 
Trayning 
Wandering 
Westonia 
Wickepin 
Williams 
Wvalkatchem 
York 
Carnamah 
Chapman V 
Chittering 
Coorow 
Dalwallinu 
Dandaragan 
Gingin 
Greenough 
Irwin 
Mingenew 
Moora 
Morawa 
Mullewa 
Northampton .... 
Perenjori 
Three Springs 
Victoria Plains.... 
Wongan-Ballidu. 
Dundas. 
Esperance. 
Ravensthorpe. 
Yilgarn. 
Yalgoo.. 
Carnarvon 
Area of 
saltland 
km1 
65.12 
50.19 
40.57 
53.00 
52.52 
17.60 
34.43 
17.12 
12.01 
47.38 
29.98 
7.42 
10.15 
30.58 
80.70 
59.62 
5.06 
15.84 
14.45 
7.35 
48.77 
9.36 
31.20 
19.34 
47.33 
14.77 
5.00 
57.62 
121.13 
1.92 
0.81 
0.70 
13.01 
115.26 
91.97 
117.62 
20.56 
134.64 
26.22 
51.05 
172.21 
Area of 
cleared land 
km2 
1629 
1414 
1659 
3 178 
2 125 
3 435 
2 584 
3 297 
2 246 
3 354 
1345 
991 
854 
1092 
1814 
973 
794 
1313 
728 
1655 
1 744 
1432 
1367 
1352 
1246 
2 279 
601 
1951 
4 770 
2 699 
1 107 
1405 
828 
1746 
2 961 
2 366 
3 625 
2 753 
3 147 
1 767 
1891 
2 979 
1 181 
7 182 
2 371 
4117 
27 
15 
Saltland 
cleared land 
% 
4.0 
3.6 
2.5 
1.7 
2.5 
0.5 
1.3 
0.5 
0.5 
1.4 
2.2 
0.8 
1.2 
2.8 
4.5 
6.1 
0.6 
1.2 
2.0 
0.4 
2.8 
0.7 
2.3 
1.4 
3.8 
0.7 
0.8 
3.0 
2.5 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
3.9 
3.9 
3.3 
<0.1 
4.3 
1.5 
2.7 
5.8 
<0.1 
0.4 
0.3 
0.2 
0.2 
<0.1 
Average area 
of saltland 
per affected 
farm (ha) 
114 
59 
54 
77 
85 
35 
55 
43 
60 
59 
36 
13 
51 
58 
106 
145 
15 
47 
37 
46 
89 
16 
68 
27 
108 
48 
23 
120 
99 
16 
10 
14 
59 
99 
93 
184 
61 
139 
75 
54 
135 
117 
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Shire was Collie, with 0.9 per cent 
of cleared land affected. But Boyup 
Brook, with 95, had the biggest 
number of farmers reporting some 
area of saltland. The average area 
of saltland on each affected farm 
was highest for Murray Shire, with 
26 ha, and Harvey, with 23 ha. 
Comparisons with the 1974 survey 
showed that Harvey and Boyup 
Brook reported the biggest 
increases, each of about 400 ha. 
Southern agricultural 
In this division 1 140 farmers 
reported saltland in the 1979 
survey, compared with 853 in 1974. 
The worst-affected Shires were 
Katanning with 4.5 per cent of 
cleared land affected and 
Dumbleyung with 3.7 per cent. 
Plantagenet, with 161, was the 
Shire with the biggest number of 
farmers reporting some area of 
saltland. The average amount of 
saltland on each affected farm was 
highest in Dumbleyung, with 136 ha 
and Lake Grace, with 110 ha. 
The biggest increases since 1974 
were reported in the Shires of Lake 
Grace (4 000 ha) and Dumbleyung 
(3 700 ha). Slight decreases were 
reported in the Shires of 
Gnowangerup (400 ha), Albany 
(66 ha) and Denmark (8 ha). 
Central agricultural 
In this division 1 729 farmers 
reported saltland in 1979 compared 
with 1 285 in 1974. Shires for which 
returns indicate the highest 
proportion of saltland to cleared 
land are: Tammin (6.1 per cent), 
Quairading (4.5 per cent), 
Brookton (4.1 per cent), and 
Dowerin (4.0 per cent). Shires with 
the biggest number of farmers 
reporting some area of saltland 
were: Goomalling with 85 and 
Brookton, Cunderdin and Narrogin 
each with 84. The average amount 
of saltland on each affected farm 
was highest for Tammin (145 ha), 
Dowerin (114 ha) and Quairading 
(106 ha). 
Comparison with the 1974 survey 
showed that Dowerin and 
Quairading reported the biggest 
increases with 3 500 and 3 300 ha 
respectively. Decreases were 
reported in the shires of Kulin 
(373 ha), Trayning (100 ha) and 
Cuballing (45 ha). 
Northern agricultural 
In this division 983 farmers 
reported saltland in 1979, compared 
with 722 in 1974. Shires for which 
returns indicate the highest 
proportion of saltland to cleared land 
are Wongan-Ballidu (5.8 per cent), 
Perenjori (4.3 per cent), Moora and 
Morawa (3.9 per cent) and 
Carnamah (3.8 per cent). Shires 
with the biggest number of farmers 
reporting some area of saltland 
were: Wongan-Ballidu (128), 
Dalwallinu (123) and Moora (116). 
The average amount of saltland on 
each affected farm was highest for 
Mullewa (184 ha), Perenjori 
(139 ha), Wongan-Ballidu (135 ha) 
and Coorow (120 ha). 
Comparison with the 1974 saltland 
survey showed that the biggest 
increases occurred in the shires of 
Mullewa (8 500 ha), Perenjori 
(5 400 ha), Morawa (4 700 ha), 
Wongan-Ballidu (4 600 ha) and 
Moora (4 400 ha). A decrease of 140 
ha was reported in Greenough. 
Eastern Goldfields, Central and 
North West 
A total of 141 farmers reported 
saltland in these three divisions in 
1979. The worst-affected Shire was 
Esperance with 0.4 per cent of land 
affected, 80 farmers reporting 
saltland and 33 ha of salt per 
affected farm. 
State summary 
The returns indicate that the Shires 
with the highest proportion of 
saltland to cleared land are the 
Shires of Tammin with 6.1 per cent 
and Wongan-Ballidu with 5.8 per 
cent. Katanning, Quairading, 
Perenjori, Brookton and Dowerin 
are next in line with between 4 and 
5 per cent. Eleven Shires have 
between 3 and 4 per cent, 12 Shires 
have between 2 and 3 per cent, 13 
Shires have between 1 and 2 per 
cent and 53 Shires have less than 1 
per cent of saltland as a proportion 
of cleared land. 
Plantagenet with 161 is the Shire 
with the most farmers reporting 
some area of saltland. Next is 
Kojonup with 138, Wongan-Ballidu 
with 128 and Dalwallinu with 123. 
The Shire with the highest average 
amount of salt on each affected 
farm is Mullewa with 184 ha 
Mr John Ward inspects a test bore 
used to check groundwater levels in 
the salt-affected area on his 
Pingelty property. 
followed by Tammin with 145 ha, 
Perenjori with 139 ha and 
Dumbleyung with 136 ha. 
Comparison with the 1974 saltland 
survey shows that the number of 
farmers reporting saltland rose by 
36 per cent in the Northern 
Agricultural Division, 34 per cent 
in the Central and Southern 
Agricultural Divisions and 144 per 
cent in the South West Division. 
The Mullewa Shire had the highest 
reported increase in saltland with 
8 500 ha. Perenjori was next with 
5 400 ha, Wongan-Ballidu and 
Morawa with 4 600 ha and Moora 
with 4 400 ha. Eleven other Shires 
reported increases of between 2 000 
and 4 000 ha. Only six shires 
reported a decrease in saltland 
since 1974. These decreases were 
virtually insignificant. 
Discussion of survey results 
Figures 1 and 2 are graphs showing 
changes in saltland area for the 
Northern, Central and Southern 
Agricultural Divisions in the four 
saltland surveys. 
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Journal of Agriculture Vol 21 No 4 1980
1000 
500 
Central Division! 
Northern / 
Southern / 
s ^H f ) 
.*.— 
/ * 
1940 50 60 70 80 
Fig. 1. 
jo 2.0 
"a n 
c — 
JZ -z 
a £ 1.0 
co s 
'Central Division 
Northern 
• Southern 
1940 50 60 70 80 
Fig. 2. 
Fig. 3. 
Figure 1 shows that the increase of 
salt-affected land for each division 
in the period 1974-79 far exceeds 
that of any other period. This does 
not conform to the earlier pattern. 
Increases, based on survey 
statistics, had tended to slacken in 
the Central and Southern Divisions 
in the 1962-74 period. 
Figure 2 shows that the proportion 
of saltland to cleared land has risen 
most rapidly in the Central 
Agricultural Division. 
The rather dramatic rate of 
increase in the total area of 
saltland for the period 1974-1979, 
at first glance appears unrealistic. 
Increased publicity on saltland in 
the past few years well could have 
led to increased farmer awareness 
of salt encroachment. Hence the 
1979 figures could be a truer, or 
alternatively, somewhat 
exaggerated, representation of land 
affected by salinity. On the other 
hand, figures in the previous 
surveys could have been influenced 
by farmer concern about the 
possible effects of salinity on land 
values in their districts, and 
therefore been underestimated. 
Figure 3 is a graph showing 
changes in the area of cleared land 
in Western Australia in the period 
1930-1979. The continued clearing 
of large areas of land from 1945 
onwards has predisposed lower 
lying areas to an increase salt 
encroachment. 
Seasonal conditions could be 
another factor influencing the 
reported changes in the area of 
salt-affected land. Recent droughts 
may have exacerbated the problem 
by reducing the plant cover, thus 
accentuating the visible effects of 
salt encroachment. This is a 
different situation again from that 
created by years of above-average 
rainfall when rising groundwater 
levels increase the rate of salt 
encroachment. 
Conclusions 
According to farmers' estimates in 
1979, there were 263,752 hectares of 
salt-affected land in Western 
Australia which had previously 
been used for crops and pastures. 
The area represents 1.75 per cent of 
all cleared land. This is a marked 
increase from the 1974 total. 
However the increase was not 
distributed evenly across the 
agricultural areas—since some 
Shires reported insignificant 
changes while others had steep 
increases. 
The worst-affected Shires were 
Tammin and Wongan-Ballidu, 
although Mullewa had the highest 
average amount of salt per affected 
farm, and the biggest increase in 
saltland in the period 1974-79. 
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Totals of holdings, clearing and saltland in statistical divisions in the 1979 Saltland Survey 
Statistical division 
Number 
of active 
holdings 
Perth 2 194 
Southwest 3 475 
Southern Agricultural 3 762 
Central Agricultural 4001 
Northern Agricultural 2 727 
Eastern Goldfields 1026 
Central and North West 431 
Total area 
of active 
holdings 
km2 
1 194 
9 794 
41625 
61 350 
63 952 
190 329 
539 658 
Total area 
of cleared 
land 
km2 
920 
7 693 
34 293 
52 496 
40 121 
14 859 
56 
Number of 
holdings 
reporting 
Saltland 
36 
240 
1 140 
1729 
983 
140 
1 
Total 
area of 
saltland 
km : 
3 
28 
555 
1016 
992 
43 
<1 
Saltland 
Cleared 
land 
0.4 
0.4 
1.6 
1.9 
2.5 
0.3 
0.1 
Cleared 
land <* 
Area of 
holdings 
77 
79 
82 
86 
63 
8 
<1 
Total/Mean 17 747 
• • • • • 
1 162 465 150 741 4 269 2 637 1.8 13 
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